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Due to the absence of symptoms, most patients who present with oesophageal cancer have advanced disease at the time of the initial diagnosis. Patients who show symptoms and probably are also at familial risk should therefore undergo an upper gastrointestinal endoscopy as soon as possible. An examination in time may make it possible to diagnose the cancer at an earlier stage and offers an option for curative treatment. Although endoscopic examination in patients at risk (obesity, gastro-oesophageal reflux disease, age \> 50 years, Caucasian, hiatal hernia) is recommended, general screening endoscopy is discussed controversially \[[@B1]\]. Thus far, there have been no prospective randomized trials proving an advantage of screening programs for patients with reflux symptoms in order to decrease the incidence or the mortality rate. 80% of patients diagnosed with oesophageal cancer have no reflux symptoms \[[@B2]\]. Advanced imaging techniques and high-definition video endoscopes have recently entered clinical practice and can help examiners to identify diminutive lesions in the oesophagus. However, interpreting the findings and drawing the right conclusions will continue to be a challenge for the examiner.

Oesophageal cancer is a comparatively rare disease in the Western world. It represents only 1% of all malignancies in Europe. The current incidence varies among regions worldwide - from 3-6 per 100,000 in Germany to 25 per 100,000 in Asia \[[@B3]\]. In 2012, 465,000 cases were diagnosed, with a high rate of mortality of up to 400,000 in the same year \[[@B3],[@B4]\]. Adenocarcinoma (AC) is generally found more often in highly developed countries of the Western world, whereas squamous cell carcinoma (SCC) has a higher incidence in Asia. The global incidence of oesophageal AC is 0.7 per 100,000, with a high level of variation between different countries \[[@B4]\]. The global incidence for oesophageal SCC is 5.2 per 100,000 \[[@B4]\]. The different incidence is highly dependent on the varying risk factors for each cancer type. Known risk factors include male sex and an increased familial incidence of Barrett\'s oesophagus and Barrett\'s AC \[[@B5]\]. Furthermore, there seems to be an association between Barrett\'s AC and obesity \[[@B6]\]. Nicotine and alcohol abuse play a role in the pathogenesis of SCC \[[@B7]\]. Opinions vary regarding the lifetime risk of AC developing in patients known to have Barrett\'s oesophagus; however, an annual carcinoma incidence of 0.12-0.5% may be assumed \[[@B8],[@B9],[@B10]\].

Oesophageal cancer should be histologically differentiated into SCC and AC; all other types are extremely rare. SCCs are mainly found in the upper and middle oesophagus, while AC is mainly found in the lower part. Both entities develop from low-grade intraepithelial neoplasia (LGIN) via high-grade intraepithelial neoplasia (HGIN) to invasive cancer. AC develops from a form of intestinal metaplasia known as Barrett\'s mucosa, which is considered to be a premalignant condition. The term 'adenocarcinoma of the oesophagogastric junction' (AEJ) encompasses several different tumour entities: Barrett\'s carcinoma (AEJ I), which develops from intestinal metaplasia; carcinoma of the cardia (AEJ II); and subcardial cancer (AEJ III). However, the endoscopic treatment for these different types of lesion is the same.

Endoscopic Diagnosis {#sec1_2}
====================

Detecting neoplastic lesions in the oesophagus can be challenging even for experienced endoscopists. Early diagnosis is essential in order to allow endoscopic therapy, which is associated with an excellent prognosis. High-definition endoscopes have a good sensitivity for diagnosing early neoplasia. Modern video chips provide an extremely high resolution (\>1,000,000 pixels) and can display the mucosa and the different structures of neoplastic and non-neoplastic lesions. However, longer inspection times and greater experience on the part of the examiner are strongly associated with increased detection rates for dysplasia \[[@B11]\]. Barrett\'s metaplasia, a precancerous condition, has a reddish appearance during upper gastrointestinal endoscopy. A villous structure is the typical appearance during endoscopy (fig. [1](#F1){ref-type="fig"}). The full extent of all Barrett\'s epithelium should be described using the Prague classification \[[@B12],[@B13]\]. This includes a description of the full circumferential length (C) and the maximum length (M) in centimetres. The maximum length is used to differentiate between long-segment (≥3 cm) and short-segment (\<3 cm) Barrett\'s oesophagus. A detailed description of the intestinal metaplasia and suspicious areas it contains is important for purposes of surveillance, prognostic assessment, and subsequent endoscopic treatment. In addition to targeted biopsies of suspicious lesions, all patients with a first diagnosis of Barrett\'s oesophagus should undergo random four-quadrant biopsies every 2 cm (using the Seattle protocol). In case of SCC the examiner should watch out for focal areas of irregular mucosa or plaque-like lesions.

Advanced Endoscopic Imaging {#sec1_3}
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Chromoendoscopy is a procedure for dyeing the gastrointestinal mucosa in order to highlight its surface structures. Application of 1.5-2.5% acetic acid leads to a temporary change in the surface proteins which reveals a typical pit pattern in Barrett\'s mucosa (fig. [2](#F2){ref-type="fig"}). During endoscopy, the examiner looks for inhomogeneities and early disappearance of the staining \[[@B11]\]. An alternative dye for chromoendoscopic staining is methylene blue which selectively highlights the columnar epithelium in Barrett\'s oesophagus. As the available data are controversial, targeted biopsies after methylene blue staining in Barrett\'s oesophagus should only be performed in specialized centres with a high level of expertise in this field \[[@B14],[@B15]\].

The development of high-definition video endoscopes has led to new imaging techniques. In an attempt to overcome the limitations of dye-based chromoendoscopy, dye-less chromoendoscopy techniques have been developed. These are subdivided into optical chromoendoscopy techniques, including narrow band imaging (NBI) (Olympus, Tokyo, Japan) and compound band imaging (CBI) (Aohua Photoelectricity, Shanghai, China), and virtual chromoendoscopy techniques, including Fujifilm Intelligent Color Enhancement (FICE) (Fujifilm, Tokyo, Japan) and i-scan (Pentax, Tokyo, Japan). This technique has now been incorporated into all modern video endoscopes and can be applied simply by touching a button on the scope. Optical chromoendoscopy is based on the fact that the depth of penetration of light through tissue depends on its wavelength. Blue light has a shorter wavelength than red light and is reflected in the upper mucosal tissue, allowing visualization of the superficial structures in particular. This digital enhancement can be achieved by using optical filters. In contrast, virtual chromoendoscopy employs digital post-processing to highlight different surface structures \[[@B16]\]. Advanced imaging technologies increase the detection rate for dysplastic Barrett\'s oesophagus by more than 35%. Sensitivity and specificity were found to be high with 96 and 94%, respectively, for HGIN in Barrett\'s oesophagus \[[@B17]\]. However, a prospective randomized study, for example, did not confirm any significant differences between virtual and real chromoendoscopy \[[@B18]\].

Lugol\'s solution can be used for better visualization in cases of suspected early SCC. This iodine-containing solution stains epithelium that has a high level of glycogen content. SCCs usually have less glycogen and therefore appear white after the solution has been applied (fig. [3](#F3){ref-type="fig"}, [4](#F4){ref-type="fig"}). Some studies have evaluated the accuracy of NBI in the diagnostics of early SCC \[[@B19],[@B20],[@B21]\]. Although NBI seems to have an advantage over white light endoscopy, it remains to be proven that it can replace dye-based chromoendoscopy.

Endomicroscopy and New Imaging Techniques {#sec1_4}
=========================================

The existing guidelines recommend untargeted random biopsies for surveillance in patients with non-neoplastic Barrett\'s oesophagus, and this can lead to a large number of unnecessary samples being taken. The sensitivity for detecting dysplasia is still unsatisfactory, while the procedure is time-consuming and may be cost-intensive. Great efforts are being made to develop a device that can be easily used on the oesophageal mucosa to help identify neoplastic areas. A multitude of new imaging techniques have been developed, such as autofluorescence, several spectroscopic techniques, impedance spectroscopy, and polarized light-scattering spectroscopy, to overcome this problem; these are also promising but at an early stage. Confocal laser endomicroscopy (CLE) is a scientifically well-evaluated new method of distinguishing between benign and malignant mucosa in vivo. However, its sensitivity in Barrett\'s oesophagus varies (68.3-92%) depending on the examiner\'s level of experience \[[@B22],[@B23]\]. The technique requires advanced skills on the part of the endoscopist to interpret the confocal images, and intravenous injection of fluorescein or topical contrast administration is usually needed \[[@B22],[@B23]\]. The overall accuracy of CLE has been reported to be in the range of 81-97% \[[@B23],[@B24]\]. However, the method has not become established in routine clinical work so far. Although there is enthusiasm regarding the new techniques now available, the gold standard for diagnosing neoplastic lesions in the oesophagus continues to be histology.

Staging of Early Oesophageal Cancer {#sec1_5}
===================================

A staging examination should be followed after histologically confirmed oesophageal cancer. Endoscopic ultrasound (EUS) can be used to evaluate the depth of infiltration as well as for lymph node (LN) staging. If there are suspicious LNs (size \> 1 cm, round, sharp border, hypoechoic structure) and stage T2 is present (with the tumour extending to the muscularis propria), EUS-guided fine-needle aspiration should be carried out. A positive histological result is an indication for neoadjuvant therapy. If there are multiple suspicious LNs, elastographic endosonography may help identify potentially malignant LNs \[[@B25]\]. Abdominal ultrasound and computed tomography of the thorax complement the staging investigation (fig. [5](#F5){ref-type="fig"}).

Endoscopic Therapy for Early Oesophageal Cancer {#sec1_6}
===============================================

The goal of endoscopic treatment is to achieve complete excision of cancerous lesions from the oesophagus. Endoscopic mucosal resection (EMR) procedures include techniques such as using saline injection followed by cautery snare resection, EMR with a cap fitted onto the endoscope, and endoscopic resection with the use of a band-ligating device. This is carried out by using a cap attached to the tip of the endoscope. After the neoplastic area has been located, the tissue is sucked into the cap and cut with the help of a snare. An alternative method is endoscopic submucosal dissection, which is mainly used for resection in Asian countries. The advantage of the technique is that it allows en bloc resection of the specimen; however, it requires very advanced skills and is extremely time-consuming. The rates of perforation and post-interventional stenosis are higher than with the suck-and-cut technique. In addition, no benefit with regard to the long-term outcome has so far been demonstrated (fig. [6](#F6){ref-type="fig"}).

Endoscopic resection with the use of a band-ligating device for the treatment of early neoplastic lesions was first described by our own research group in 2000 \[[@B26]\]. The safety of the method was recently confirmed in a study including 1,000 patients. Complete remission was achieved in 94% of cases, with an overall surveillance period of 5 years. The rate of major complications was 1.5%, and the rate of cancer-associated deaths was 0.2% \[[@B27]\]. In contrast, oesophageal resection is associated with high rates of perioperative mortality (1-5%) and morbidity (20-50%) \[[@B28],[@B29],[@B30]\]. Current guideline recommendations suggest that every early mucosal AC in the oesophagus should be treated at low-risk stages by using endoscopic resection \[[@B31]\]. Low-risk lesions are defined as pT1m, G1/2, with no lymphatic or vascular invasion and an R0 resection margin at the base. The same applies to early SCC (pT1m1-m2). If there is multifocal dysplasia or an R1 situation at the lateral margin, patients should undergo a strict surveillance protocol. We suggest gastroscopy at 3-monthly intervals during the first year. If the lesion is unresectable, e.g., if it does not lift as a result of cicatrization, alternative treatment options should be considered.

Although submucosal invasion is considered to be a high-risk situation with a definitive indication for oesophagectomy, there is some evidence that AC with infiltration into the upper third of the submucosal layer (sm1) may have a good prognosis after endoscopic therapy as well. In a retrospective study, Manner et al. \[[@B32]\] reported complete endoscopic remission in 61 patients with submucosal infiltration. There were no tumour-related deaths in the study group. This treatment option can be considered in patients with high levels of comorbidity and a high surgical risk.

Thermal Ablation {#sec1_7}
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Thermal ablation is a well-established procedure for residual Barrett\'s mucosa after treatment for oesophageal AC. It significantly reduces the risk for metachronous dysplasia (by up to 34%) \[[@B33]\]. Argon plasma coagulation (APC) is usually applied over a probe and is currently considered to be the standard thermal ablation procedure in Germany. Radiofrequency ablation (RFA) as an alternative method has been widely evaluated and is mainly preferred in the USA. In contrast to APC, RFA uses a balloon (or focal catheter) to destroy larger parts of the oesophageal mucosa. Both interventions are associated with a relevant risk for strictures, and buried glands under the newly formed squamous epithelium may occur. A prospective randomized trial comparing APC with RFA has not yet been published. However, RFA is proved as a safe procedure to ablate large parts of intestinal metaplasia \[[@B34],[@B35],[@B36]\]. Recent studies have also described the use of RFA as a treatment option in mucosa with low-grade and high-grade dysplasia as well as in the treatment of early SCC \[[@B37],[@B38]\]. When high-grade dysplasia is diagnosed in a biopsy, there is a potential risk that it represents underestimated AC \[[@B39],[@B40]\]. In our view, a diagnostic resection is therefore preferable to primary thermal ablation therapy.

It remains unclear how one should proceed in cases of low-grade dysplasia. Experts suggest a watch-and-wait strategy, with gastroscopy at 6-monthly intervals. However, there is some evidence that ablation therapy may prevent progression to high-grade dysplasia \[[@B41]\]. The rate of progression without therapy is reported as 1.4-26.5% per year \[[@B10],[@B42]\]. Curvers et al. \[[@B43]\] reported that initially diagnosed low-grade intestinal neoplasia was only confirmed after resection in 15% of cases. We would suggest a diagnostic endoscopic resection in unclear lesions. In addition, all histological samples showing high-grade or low-grade dysplasia should be evaluated by a reference pathologist to confirm the diagnosis \[[@B44]\].

Conclusion {#sec1_8}
==========

Although endoscopic treatment in early oesophageal cancer has been established as a safe treatment option with good prognosis and almost no mortality, patients are still being sent to unnecessary surgery. In 2012, we investigated the standard treatment strategies for early oesophageal cancer in eight European countries \[[@B45]\]. 107 university gastroenterology departments were asked to participate in a standardized questionnaire on diagnosis and treatment of early oesophageal cancer. Surprisingly, 37% would have sent a 50-year-old patient with multifocal AC to surgery, indicating that the endoscopic treatment option has not been completely accepted. In conclusion, endoscopic therapy should be performed in all patients with early, low-risk cancer. After endoscopic resection of AC all residual Barrett\'s epithelium has to undergo treatment with thermal ablation to avoid metachronous lesions. When following this advice, endoscopic therapy has an excellent prognosis and can avoid oesophageal resection in most cases.
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![Upper gastrointestinal endoscopy of the oesophagus in a patient suffering from reflux. At the 3 o\'clock position there is a small type IIc lesion highly suspicious for early adenocarcinoma.](vim-0031-0320-g01){#F1}

![Another patient with Barrett\'s oesophagus after chromoendoscopy with 1.5% acetic acid. The neoplastic lesion is now clearly visible in between the Barrett\'s mucosa.](vim-0031-0320-g02){#F2}

![Early squamous cell carcinoma of the oesophagus. The vanishing mucosal vessels at the 12 o\'clock to 3 o\'clock position are suspicious for a neoplastic lesion.](vim-0031-0320-g03){#F3}

![After staining with Logol\'s solution the margins are demarcating clearly.](vim-0031-0320-g04){#F4}

![Endosonographic elastography of a paraoesophageal lymph node which is highly suspicious for malignancy.](vim-0031-0320-g05){#F5}

![Wound area after endoscopic resection of an early neoplastic lesion in the distal oesophagus.](vim-0031-0320-g06){#F6}
